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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaB-
JieHa Ha OCHOBE TPeOOBAaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelib-
HOW TMpOrpaMMBbl OCHOBHOTO 00Imero obpa3zoBanusi, mnpeactaBieHHbIX B PI'OC
00O, a Taxxe Ha OCHOBE (penepanbHON pabouell MPOrpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIUEMUMU TpernojaBaHusl y4eOHOro mpeamera «XuMus» B oOpa3oBa-
TEJBHBIX Opranu3anusx Poccurickon Penepanuu.

[Iporpamma 1o xumMuu aét NpeacTaBiICHUE O LENAX, oOIIel cTpaTeruu o0y-
YEHUS, BOCIIUTAHUS M PA3BUTHS OOYYAIOIIMXCS CPEICTBAMHU y4eOHOTO MpeaMeTa,
yCTaHaBIMBAET 00s3aTEIILHOE MPEIMETHOE COJEp’KaHUE, MPEIyCMaTPUBAET pac-
MpEeAEIEHUE €ro Mo KjlaccaM W CTPYKTYPUPOBAaHHE MO pa3feiaM M TEMaM Mpo-
IpaMMBbl [10 XMMUH, ONPEIEISAET KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapAaKTEPUCTH-
KH COJIEpXkaHUs, pEKOMEHIYEMYIO IMOCIEA0BATENbHOCTh U3yUYEHU XHUMHUH C Y4é-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOI0 mpolecca,
BO3PACTHBIX OCOOEHHOCTEN OOy4YaroMMXCs, ONpeNesieT BOZMOXHOCTH MpeaMeTa
JUIs peaiu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTEllb-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O 00IlEro 0oOpa3oBaHus, a Takke TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHUs XMMHH Ha YPOBHE Li€JIeH U3y4eHHUs MpeaIMeTa U Ooc-
HOBHBIX BHUJIOB y4€OHO-TI03HABATEIBHONU JAEATEIBHOCTH 00YYaroEerocs mno ocBoe-
HUIO y4eOHOIO COJIepPIKaHuUs.

3HaHME XMUMHHU CIIY’)KUT OCHOBOW Al (POPMUPOBAHUSI MUPOBO33pEHHUS 00Y-
YarOUIErocs, €ro NpeaCcTaBICHUd 0 MaTEpUaJIbHOM €IMHCTBE MHUPA, BAKHYIO POJIb
UTparoT (popMUpyEeMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAILCHUIX SHEPTUU
¥ 00 DBOJIIOIIMM BELIECTB B MPUPOAE, O MYTAX pPEUICHUS IO0ANbHBIX MPOoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBOM U
9KOJIOTUYECKOM 0€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET pean3aliy BO3MOKHOCTEHN JIJIsl caMOpa3BUTHS U OpMUpOBa-
HUS KyJIbTYpbI JINYHOCTH, €€ 0011el 1 (PyHKIIMOHATIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEN
0Oy4aroluxcs, HaBbIKOB UX CAMOCTOSATEIbHONW y4eOHOM N1eATeNbHOCTH, SKCIEepH-
MEHTAJIbHBIX U HCCIEIOBATEIbCKUX YMEHHI, HEOOXOUMBIX KaK B MOBCEIHEBHOMN
YKU3HU, TaK U B MPOPECCUOHANBHON IeATENbHOCTH;

3HaKOMHUT €O CIEeHU(UKON HaydHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI Iie-
JIOCTHOTO B3IJIsiJa HA €IMHCTBO NMPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYaroMINXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/ B IKOJIOTMYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBlieHUs B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
coJiep>KaHusl y4eOHOTO MpeaMeTa, KOTOPBINA SIBJSETCS MeJarornyecku aJanTupo-
BaHHBIM OTpPaXCHHEM 0a30BOM HAayKH XMMHH Ha ONpPEAEIEHHOM dTare €€ pa3Bu-
THSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE O0YYAIOIMIMMUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUN XUMUHU, OCHOB He-
OPTraHWYECKOU XUMHUH U HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX NOHATUN OpraHuye-
CKOUM XUMUH.

CtpykTypa coiepkaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakiuu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPUHIUITY MOCIIEI0Ba-
TEJIBHOI'O PAa3BUTHUA 3HAHUW HAa OCHOBE TEOPETUYECKUX IIPEACTABICHHUNW PAa3HOIO
YPOBHA:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— MPEACTABICHUN 00 3JIEKTPOJIUTUYECKON JUCCOLMAIIMN BELIECTB B PACTBO-
pax.

TeopeTndyeckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKHU I10JIY-
YEHHBIX M OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JPyromMy, BBIIOJHAS (QYHKUIUH OOBICHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUSA U IOIYYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue MporpaMMbl MO XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTaB-
JIEHUSI 0 XMMHUYECKOW COCTABIISIIOIICH HAy4YHOW KapTHHBI MUpa B JIOTUKE €€ CH-
CTEMHOU MPUPOABI, IECHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOJAM II0-
3HaHUA B HayKe. M3yuyeHne XMMuu NMpOUCXOUT C IIPUBJICYEHUEM 3HAHUN U3 paHee
U3YYEHHBIX yUeOHBIX MpeaMeToB: «OKpyxKaromuii Mup», «buosnorus. 57 kimacce»
u «Pu3mka. 7 Kmacey.

[Ipy M3ydeHUn XUMUU MPOUCXOAUT (HOPMUPOBAHHME 3HAHUNA OCHOB XHMMUYE-
CKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOM JIeATENb-
HOCTH 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBI. 3ajada
y4e0OHOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIIUX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKHUX IOJOKEHUHU, JOCTYII-
HBIX 0000IEHUI MUPOBO33PEHYECKOTO XapaKTePa, A3bIKa HAYKH, B MPUOOIIEHUH K
Hay4YHBbIM METOJaM IIO3HaHUs IPU U3YYECHUU BEILIECTB U XMMHUUYECKUX PEaKLMM, B
(GbOopMUPOBAHNN U Pa3BUTHH MMO3HABATEIbHBIX YMEHUIN U WX MPUMEHEHHH B y4eO-



HO-TI03HABATEIbHON U yueOHO-UCCIIEeI0OBATENbCKON I€ATEIbHOCTH, OCBOCHUU TIPa-
BUJI 0€30MacHOro 0OpaIIeHus ¢ BEUIECTBAMH B TOBCEHEBHON KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauUEHUE MPUOOPENH TaKHe 111, KaK:

— (hopMupoBaHUEe UHTEIEKTYaIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaMO00-
Pa30BaHMIO, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO PEIICHUH, CIOCO0-
HOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBHSIM KU3HU;

— HANpaBJICHHOCTh OOYYEHMs] HAa CHUCTEMAaTUYeCKOe MPUOOIIeHHE 00ydaro-
HIMXCSI K CaMOCTOSATEIBLHOM IMO3HABATENIbHON NIEATETbHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHne ycIoBuil, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOITIMHUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue o61Iel PYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOUM IpamMoT-
HOCTH, B TOM YHUCJIE€ YMEHUHN OOBSACHATH U OLEHUBATH SBJICHUS OKPYXKAIOIIETO MU-
pa, UCTIONb3ys 3HAHUS U OTIBIT, OJYYCHHBIC MTPH U3yUYEHUU XUMHH, IPUMEHSITH HX
IIPU PEIICHUH TPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIHHOCTH;

— ¢opMupoBaHUE y 00y4YaOIIMXCsl TYMAaHUCTUYECKUX OTHOILEHUH, TOHUMA-
HUSI [IEHHOCTH XUMUYECKUX 3HAHUU ISl BBIPAOOTKU SKOJIOTMYECKHU 11eJIeco00pas-
HOTO MOBEJEHUS B OBITY U TPYIOBOM NEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO
3I0POBBS U OKPY’KaIOLEH IPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBAIMU K O0OYYEHHUIO, CHOCOOHOCTEW K CAMOKOHTPOJIIO U Ca-
MOBOCIIUTAHUIO HA OCHOBE YCBOEHUS 00ILIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpO(HIis U HAMIPaBICHHOCTH JaIbHEHIIEr0 00ydYeHHUS.

OO1ee uncao yacoB, OTBEASHHBIX I U3YUCHHS] XUMUU Ha YPOBHE OCHOBHO-
ro oduiero odpa3zoBanus, coctabisieT 136 yacoB: B 8 kinacce — 68 yacos (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemecTBa. OU3NMYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE Be-
niectB. [loHsiTe 0 MmeTomax mo3Hanus B Xumuu. Yuctele BemecTBa u cMech. Crio-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3IEMEHTHI. CHUMBOJIBI XUMUYECKUX dJIe-
MeHTOB. IIpocThie U coKHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnyeckasi ¢opMmyna. BaneHTHOCT, aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3a-
KOH IOCTOSHCTBa cocTaBa BemiecTB. OTHOcuTenbHass aTomMHas macca. OTHocH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJIsl XUMUYECKOTO 3JIEMEHTA B COE/IH-
HEHHUU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MaccChl M YUCJa CTPYKTYPHBIX €uHUIl BellecTBa. Pacuérel mo dhopmyiiam xumMuue-
CKHX COEIUHEHHU.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHUsI MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Kiaccudukaius
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMHCAHUE
(bu3MUecKuX CBOMCTB 00pa3l0OB HEOPraHUYECKUX BELIECTB, HAOIIOACHUE (PU3nYe-
CKUX (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U
KOHJICHCAIUsI BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH, MPOKATIMBAHUE METHON MpPO-
BOJIOKH, B3aUMOJICHCTBUE MeJia C KHCJIOTOW) SIBJICHUI, HAOIOICHUE U OIMUCAHUE
MPU3HAKOB MPOTEKAHUsI XUMHUYECKUX peakUuui (pasiioKeHHe caxapa, B3auMoJIei-
CTBHE CEPHOW KHCJIOTBI C XJIOpUIOM Oapwisi, pazioxkenue runpokcumaa meam (I1)
MIPU HarpeBaHWH, B3aUMO/JICUCTBUE KeJe3a ¢ pacTBopoM cosid meau (11), uzyuenue
CIIOCOOOB pa3JieieHus] CMecel: ¢ TOMOIIbI0 MarHuTa, (PUIbTpOBaHUE, BHITIAPUBA-
HUE, NUCTWUIAIUSA, XpomaTtorpadwus, NMPOBEICHUE OYMCTKH TMOBAPEHHON COJIH,
HaOJIOZICHUE U OMUCAHUE PE3YJbTATOB MPOBEJEHHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl, CO3JJaHUE MOJIeTIEH MOJIEKYJ (IIaPOCTEPKHEBDBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoxmenre kuciaopoia B mpupoje, GU3ndecKkne u XMMHUIECKUE CBOM-
ctBa (peakiuu roperusi). Okcuasl. [Ipumenenne kucnopoaa. CriocoObl MoJydeHUs
KHCIIOpOJia B JIaDOpaTOpUK M MPOMBIIUIEHHOCTH. KpyroBopot kuciopojaa B npu-
pozne. O30H — amoTpomnHasi MoAU(PUKAIUS KUCTOPOIa.



TennoBoit 3QPeKT XUMUUECKON peakiuu, TEPMOXUMUYECKUE YPABHEHHUS, K-
30- M 3HJIOTEPMHUUYECKUE peakuuu. TOIIMBO: Yyrojiib U METaH. 3arps3HEHUE BO3.Y-
Xa, YCUJICHUE MapHUKOBOTO 3 deKTa, pa3pynieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u npocToe BeniecTBo. Haxoxienne Bogopoaa B Mpupo-
ne, (u3mveckue MU XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI TMOIYyYEHUS.
Kucnors! u conu.

MomnsipHbiii 00bEM razoB. Pac4éTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacw-
IICHHBIE U HEHACBIIIECHHBIE PACTBOPBL. PacCTBOpMMOCTB BElIECTB B BoJie. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Boabl. OcHOBaHuA. Ponp pac-
TBOPOB B NIPUPOJE U B KU3HU 4yeioBeka. KpyroBopoT BoJbl B IpUpoAe. 3arps3He-
HUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB: C0JIe0Opa3yrolire (OCHOBHbIE, KUCIOTHBIE, aMPOTEepHBIC) U HecoieoOpa-
3yromne. Homenknatypa okcuoB. @u3ndyeckre 1 XMuMUYECKUE CBOKMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanus oCHOBaHMIA: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBaHuii. @U3nyecknue 1 XuMUYECKUE CBOMCTBA OCHOBA-
Huii. [lonydyenue ocHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. HomeHnkinarypa kuciaor. @usznyeckue u
XMMHUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTM MeTtaimioB H. H. bekerosa. [Tomy-
YEHUE KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrio3HaBaHUE M M3Y4YEHUE CBOWMCTB KHCIIOPOJa, HAOIIOACHUE B3au-
MOJICHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3ZHHMKHOBEHHS U MPEKpaIleHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ o0pa3liaMu OKCUIOB U ONMKUCAHUE UX CBOMCTB,
MoJIyuyeHue, cooupaHue, pacliosHaBaHUE U U3y4eHUE CBOMCTB BOJ0pO/ia (TOpeHue),
B3aumMojielicTBie Bogoponaa ¢ okcugoMm meau (Il) (Bo3aMOKHO UCIONB30BAaHUE BH-
JleOMaTepHualioB), HabM0ieHne 00pa3LoB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIENO0-
BaHHE OCOOEHHOCTEH pacTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPU-
TOTOBJIEHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOW JIOJIEW PACTBOPEHHOTO BEIIE-
CTBa, B3aUMOJIEHCTBHE BOJIbI C METAJJIaMU (HATPUEM U KajbleM) (BO3MOKHO HC-
MOJIb30BAaHUE BHUJICOMATEPUAJIOB), MCCIEIOBAHUE OOpa3llOB HEOPTAaHMYECKUX BE-
MIECTB PA3JIMYHBIX KJIACCOB, HAOJIOEHWE W3MEHEHHUS OKpPAcCKU WHIUKATOPOB B
pacTBopax KHUCIOT W IeJiouel, u3ydeHue B3zaumojercTBus okcuma meau (ll) c



pPacTBOPOM CEPHOM KHMCIOTBI, KUCIOT C METAJJIAMH, PEAKIIUN HEUTPAIU3ALNH, T1O-
Jy4EHUE HEPACTBOPUMBIX OCHOBAHWMM, BBITECHEHUE OJIHOTO METajia JIPYyTUM U3
pacTBOpa COJM, PELIEHNE dIKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BaxkHenmmue knac-
Chl HEOPTraHUYECKUX COCTUHEHUIN.

[Mepuoauueckuii 3akoH u Ilepuoamyeckasi cucreMa XHUMHYECKHUX 3Jie-
MeHTOB /I. U. MenneneeBa. CtpoeHne aToMoB. XuMHU4ecKas cBsA3b. OKUC/IU-
TeJIbHO-BOCCTAHOBHUTEIbHbIC PEaAKIIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEOYHbIE U IIEJIOYHO3EMENbHbIE METAILIbI, Tajo-
TeHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u giuHHonepuoanas (opmel [lepuonuue-
CKOM cucTteMbl xuMmuueckux aneMeHToB /. 1. Menneneesa. Ilepuoabl U rpyIrsl.
OU3NYECKUN CMBICI MTOPSIKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYIIHI JIEMEH-
Ta.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UeK aTOMOB MepBbIX 20 XuMuueckux snemeHToB [lepuoanue-
ckou cucremsnl [[. . MenaeneeBa. XapakTepucTUKa XMMUYECKOIO JJIEMEHTA I10
ero noJsioxkenuto B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, M€-
TAJUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U IEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHs HayKu U npakTuku. /. 1. MenaeneeB — yu€Hbli U rpax-
JTaHWH.

Xumuyeckas cBsizb. KoBajnieHTHast (MOJsipHAs M HEMOJSIpHAs) CBS3b. DJICK-
TPOOTPULIATENIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTEINbHBIE peakuuu. IIpo-
LIECCHI OKUCIICHUSI U BOCCTAHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCHA IMHKA C pACTBOPAMH KUCJIOT U IIEJIOYEHN, IIPOBEAEHUE OMBITOB, UILIIO-
CTPUPYIOIIUX TPUMEPHI OKUCIHUTEIIbHO-BOCCTAHOBUTENBHBIX pPEakiuii (ropeHue,
peaKIuy pasyioKeHUs, COSTUHECHHUS).

Mesicnpeomemmnuie céasu

Peanuzanusi MeXXIpeIMETHBIX CBSI3€U MPU U3YUYEHUH XMMHH B 8 KJlacce OCy-
MIECTBIISIETCS] YepPe3 UCITIOIh30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX TOHSTHMH,
TaK W TMOHSTHM, SABJISIONIMXCA CHCTEMHBIMHU I OTHEIBHBIX IPEAMETOB €CTE-
CTBEHHO--HAy4YHOI'O ITUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CUHTE3, KIacCUu(PUKAIMs, EPUOTUIHOCTh, HAOIIOACHNUE, IKCIIEPU-
MEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJENb, SIBJIICHUE.

@usnka: MaTepusi, aTOM, JIEKTPOH, MIPOTOH, HEUTPOH, WOH, HYKJIU]I, H30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUIN 3apsij, BEIIECTBO, TEJI0, O0BEM,
arperaTHoe COCTOSIHWE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3Mepe-
HUS1, KOCMOC, IJTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HBIE UCKOIIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XH-
MUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIHsI, KAIbLHA U UX COEAMHEHUI B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMUYECKON CBSA3U. THIIBI KPUCTAUIMYECKUX pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIacCaM HEOPraHWYECKHUX COEIU-
HEHUI, TCHETUYECKAas CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
Y COCTaBY y4YaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, 0 U3Me-
HEHUIO CTENEHEH OKUCIEHUS XMMUYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, MO yya-
CTUIO KaTajnu3aropa). JK30- U IHAOTEPMUYECKHE DPEAKLIUU, TEPMOXMMHUYECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOpPOCTU XUMHUYECKOH peakuuu. [loHsiTHEe 00 0OpaTUMBIX U He-
00OpaTUMBIX XUMHUYECKUX peakuusax. [[oHATHe 0 TOMOTeHHBIX U T€TePOreHHbIX pe-
akiuax. [lonstne o karanuze. [loHsTHE O XMMHUYECKOM paBHOBECHH. DAKTOPBHI,
BIUSIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMM U MOJOKEHHE XMMHYECKOrO paB-
HOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEINILHBIE PEAKIUU, DJIEKTPOHHBIM OajaHC OKHC-
JIUTEIBbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBlIeHUE YpPaBHEHUN OKHCIIUTEIb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMIl ¢ UCIOJIb30BAaHUEM METOJa SJIEKTPOHHOro Oa-
JaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakuil HOHHOTO 0OMeHa,
IIOJIHBIE U COKPAILEHHBIE NOHHBIE ypaBHEHMS peakuuil. CBOMCTBAa KUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJACTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anMasa), CJIOKHBIX BELIECTB (XJI0-
puaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKUUU OT
BO3/ICHCTBUS pa3NUYHbIX (DAKTOPOB, UCCIECTOBAHHUE IIEKTPOIIPOBOIHOCTH PACTBO-
POB BEIIECTB, IpoLEcca TUCCOLMALNN KUCTIOT, IIeJIouel U coiei (BO3MOXKHO HC-
[0JIb30BaHUE BUJEO MATEPHAIIOB), MIPOBEACHUE OMNBITOB, WIIIOCTPUPYIOLIUX MpHU-
3HAKW MPOTEKAaHMs peaklnii HOHHOro oOMeHa (0Opa3oBaHHE OCAJKa, BBIJIEICHUE
rasza, o0Opa3zoBaHUE BO/JIbl), ONBITOB, WIUIFOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHUEe, pPEaKUUU Ppa3JI0KEHUs, COCIUHEHUs),
pacro3HaBaHNe HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUI Ha
VIOHBI, PEIICHNUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OO01ast xapakTepucTUKa rajgoreHoB. OcCOOEHHOCTH CTPOEHUS aTOMOB, Xapak-
TEpHbIE CTENeHU OkHucieHus. CTpoeHue M (PU3MUEecKHe CBONCTBA MPOCTHIX Be-
IIECTB — raJOreHoB. XMMUYECKHE CBOMCTBA HAa MPUMEpPE XJI0pa (B3aUMOAEHCTBHE €
MeTaJulaMH, HEMETAJUIaMH, 1ejao4aMu). XaopoBoaopoa. ColisiHast KUCIIOTa, XMMHU-
YECKHUE CBOWCTBA, MOTyYeHUE, NpuMeHeHue. JeiicTBre Xopa 1 XJIOpOBOJOpOAa Ha
OpraHu3M YesoBeka. BaxxHenme XJ0opuabl U UX HAX0XKACHHUE B PUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3nYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHUYeckrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pusndeckre 1 XMMHUUECKHe CBOWCTBa (001IMe KaK MpeacTaBUTe-
Js1 KJ1acca KUCJOT U cnenuduyeckue). XuMUUECKUE Peakiiy, JeKallie B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAs peaklus Ha CyJab(}ar-HOoH.
Haxoxenue cepsl 1 €€ COeAMHEHUN B NpUPOIe. XUMUUYECKOE 3arpsA3HEHUE OKPY-
YKAIOLLEH cpeibl COEMHEHUSMU Cepbl (KUCIOTHBIE JOKIH, 3arpsI3HEHUE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnerdudeckue). Mcnomns-
30BaHHME HUTPATOB U COJICM aMMOHHMS B KaueCTBE MUHEPAJbHBIX yH0OpeHui. Xu-
MUYECKOE 3arps3HEHUE OKpPYXAIolleh Cpelbl COCAMHEHHUSIMHU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOA0EMOB). Docdop, amioTponHbie MO-
mudukammu Gocdopa, pusndeckne u xummdeckue crorictsa. Oxcuna gocdopa (V)
u (ocdopHas KUCIOTa, PU3NYECKUE W XUMHUYECKHE CBOWCTBa, moiydeHue. Mc-
noJib30BaHue GpocaToB B KaUECTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTETICHU OKUCICHHS. YTIIEpPOJ, alJIOTPOIHBIE MOAU(UKa-
IIUHM, PAacIpOCTpaHeHHE B MPUPOJE, (U3MUecKhe M XUMHUYECKHE CBOWCTBA. AJ-
copouusi. Kpyrosoport yriepona B npupojae. Okcuabl yriepoja, ux Guandeckue u
XUMHUYECKUE CBOMCTBA, JEHCTBUE HA >KUBBIC OPTaHU3MBI, MMOJTYYEHUE U MIPUMEHE-
HUE. DKOJIOTUYECKHUe MpoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (1V), rumoresa
r100aIbHOTO MOTETUICHUS KJIIMMAaTa, MapHUKOBBIN 3(PpeKT. YToapHast KUciIoTa U e€
conu, uX GU3NYECKHEe U XUMUYECKHE CBOMCTBA, MOyYeHne U nmpuMeHenue. Kaue-
CTBEHHAs peakiusi Ha KapOboHaT-uoHsl. Mcmoiab3oBaHue kapOOHATOB B OBITY, Me-
JTUIMHE, TPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOIHBIN a3, HEPTh), TPOIYK-
Thl UX MepepaboTku (O€H3UH), UX pOJib B OBITY W MpombinuieHHOCTH. [loHATHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OeNkax, yriaeBojax — M UX POJH B
KU3HU YejoBeka. MaTepuaibHOE eIMHCTBO OPTraHMYECKUX MU HEOPTaHUUYECKUX CO-
eIVMHEHNH.

KpeMmnuii, ero ¢pu3ndeckue 1 XMMUYECKUE CBOMCTBA, MOJyYeHHE U TPUMEHE-
Hue. CoenquHeHs! KpeMHUs B npupoje. O01ure npeacTaBieHust 00 OKCHIe Kpem-
Hus (V) u kxpemuueBoit kucinore. CUIUKATBHI, X UCIOJIL30BaHUE B OBITY, B MPO-
MBILIUIEHHOCTU. BaXKHEWIINEe CTPOUTEIIbHBIE MATEpHUalibl: KepaMHuKa, CTEKIIO, -
MEHT, 0€TOH, >kesie300eToH. [IpobaeMbl 6€30MacHOr0 MCMOIb30BAHUSI CTPOUTEIIh-
HBIX MaTE€PUAJIOB B MIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHMSI, OTBITHI, OTPAKAIOIINE PU3NIECKUE U XUMHIECKHE CBOMCTBA raJio-
TEHOB U MX COEIMHEHUI (BO3MOXHO MCMOJIb30BAaHHUE BHACOMATEPHUATOB), O3HA-
KOMJICHHE ¢ o0pasliaMu XJIOpUIOB (TAJOTCHHUIOB), O3HAKOMIIGHHE C 0Opasmamu
Cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB), Ha0IIO-
JIeHue mpoiiecca oOyriIMBaHUs caxapa MoJ JIeMCTBUEM KOHIIEHTPUPOBAHHOM cep-
HOM KHCIIOTHI, U3YYEHHE XMUMHUYECKUX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB aMMMaKa, IPOBE/ICHNE KAaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (oc-
baT-uoH U M3ydYeHUE MPU3HAKOB WX TMPOTEKAHMS, B3aUMOACHCTBUE KOHIIEHTPHUPO-
BaHHOW a30THOM KHCIJIOTHI C MEJbI0 (BO3MOXHO HCIOJB30BaHKHE BHUIEOMATEepHa-
JIOB), U3y4YEHUE MOJIeNIel KPUCTAJUIMUECKUX PEmIETOK anMasa, rpadura, dyiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMHM pacTBOPEHHBIX BELIECTB AKTHBUPO-
BaHHBIM YIJIEM U YCTPOMCTBOM IMPOTUBOra3a, MoJiydeHue, coOMpaHue, pacro3Ha-
BAHWE M M3YYEHHE CBOMCTB YIVIEKHCJIOTO ra3a, IPOBEICHUE KAYECTBEHHBIX PEak-
Ui Ha KapOOHAT M CWJIMKAT-HOHBI M U3y4Y€HHE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJICHHE C TPOJIYKIIUEH CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEH-
TAJIBHBIX 33]1a4 0 TeMe «BaKHEeNIIne HEMETaIbl U UX COCTUHECHUS.

MeTajuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHUKAa XUMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
uX noJioxxenus B [lepuonuueckon cucreme xummudeckux simemeHToB . M. Menne-
JeeBa U CTpoeHus: aroMoB. CTpoeHue MeTaioB. MeTramndeckasi CBSI3b U MeTall-
JMYECKask KPUCTAJUIMYECKAS PEIIETKA. DNEKTPOXUMUYECKUM Al HANIPSHKEHUN Me-
Taju1oB. OU3NUECKHUE U XMMHUUYECKHE CBOMCTBA MeTaiioB. OO0I1ue Ccrocoobl momy-
yeHus: MeTauioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
oT koppo3uu. CriaBsl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. 1. MeHnneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJE€HHUE B Ipupoae. Pu-
3MYECKHE U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus u Kamius). OKCUIbI U TUI-
POKCHJIbI HATpUs U Kanus. [[puMeHeHne meT0YHbIX METAIUIOB U UX COCTMHEHUM.

[IlemoyHO3EeMENBHBIE METAJUIBI MATHUM U KaJbLIMK: TTOJ0XKEeHUEe B [lepuonu-
YecKon cucremMe xuMudeckux siiemeHtoB J[. M. Menneneesa, ctpoeHue ux aro-
MOB, HaxoxJeHue B mnpupoje. Pusnyeckre U XUMHUYECKHE CBOWCTBA MarHusi
Kanbliusg. BaxkHelive coenuHeHUs Kalblusg (OKCHI, THAPOKCUI, coiu). JKéct-
KOCTb BOJIbI U CITOCOOBI €€ YCTpaHEHUSI.



AmoMuHMIL: IostokeHue B [leproauyeckoil cucTemMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpOCHHE aTOMa, HaxX0XAcHUE B ipupoae. Puzndeckre u Xu-
MUYECKHE CBOICTBa amrOMUHHUSA. AMGpOTEpHBIE CBOMCTBA OKCHAAa M THIPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€EMEHTOB J1.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKJICHUE B Ipupoje. PU3NUECKUE U XUMU-
YeCKUe CBOMCTBA Xkere3a. OKCHIbl, THApOoKCcH bl i conn xene3a (1) u sxenesa (111),
UX COCTaB, CBOKMCTBA U MOJyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJJIOB M CILIaBOB, UX (PU3MYECKUMHU CBOU-
CTBAaMH, U3Y4YEHHE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO HCIOJb30BAHHE
BUJICOMATEPHAIIOB), OCOOEHHOCTEHW B3aMMOJICUCTBHS OKCHJA KAJIBIHS M HATPHS C
BOJOM (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAaHUE CBOMCTB
AKECTKOM BOBI, IPOIIECCA TOPEHUS KeJie3a B KUCIopoie (BO3MOKHO HCIIOJIb30BaA-
HUE BUJIEOMATEPHUAIIOB), PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMIl HA HOHBIL:
MarHus, KajbllMs, allOMHHHS, IHHKa, xkene3a (I1) m xemeza (lI), memm (11),
HaOJII0ICHUE U ONMCAaHKE MPOLECCOB OKPAIIMBAHUA IJIaAMEHU MOHAMU HATpUs, Ka-
JUs U Kanblus (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIIEIOBAHUE
aM(pOTEPHBIX CBOMCTB THUJIPOKCHJA AITIOMUHUS W THAPOKCHJA IMHKA, PEUICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHele MeTaibl U UX COCTUHEHUSI.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa 1 Marepuaisl B IIOBCEIHEBHOM XU3HU 4elOBeKa. be3omnacHoe uc-
M0JIb30BAaHUE BEIIECTB M XMMUYECKHUX peakiuil B ObITy. [lepBas momorpb mpu Xu-
MHUYECKHX 0KOTraxX M OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpyKaroued cpenbl (MpeaenbHas IomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun dK0JIOrHYECKUX
po0em.

Xumuueckuii IKCnepuMeHm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanmst MeXIpeaAMETHBIX CBSA3€M MPU U3YYEHUH XMMUU B 9 Kjacce ocy-
IIECTBJISIETCS Y€pe3 MCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TOHSATUMN, SBISIIOUIMXCS CUCTEMHBIMHU JUIsl OTAEJBHBIX NPEIMETOB €cTe-
CTBEHHO--HAy4YHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAY4HbINH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpusi, aHallu3, CUHTE3, KiIaccu(ukaius, NepuoJUuIHOCTh, HAOII0ACHNE, JKCIIe-
PUMEHT, MOJIEIMPOBAaHUE, W3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM 3(Q(EKT,
TEXHOJIOTHSI, MATEPUAJIBI.



®usuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIU, U30TO-
Ibl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUIN 3apsijl, MPOBOAHHUKH, TOIYIPO-
BOJHUKHU, TUAICKTPHUKHU, (OTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE CO-
CTOSIHUE BEILECTBA, I'a3, pacTBOpP, PaCTBOPUMOCTb, KpUCTANIMYECKas pPELIETKA,
CIUIaBblI, (PU3NYECKHE BEIUYMHBI, CIUHULBI U3MEPEHUsI, KOCMUYECKOE IPOCTpaH-
CTBO, IJTAHETHI, 3BE3/1bI, COJIHLIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, INTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPOABI, MOJIE3-
HbIE€ UCKOIIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNIBTATHI OCBOEHUS MPOrPaMMbl OCHOBHOT'O 00111€r0 00pa3o-
BaHUsl JOCTUTAIOTCS B X0J€ OOy4eHHsS XUMHUH B €IWHCTBE y4eOHOW M BOCIHTA-
TEJIbHOU NEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMA POCCUMCKUMH COLUO-
KYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOILIECTBE
IpaBWJIaMd M HOPMaMU MOBEJEHUS U CHOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATH3AINHI 00YJarOIINXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBO/I-
CTBOBAThCS CUCTEMOM ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMNA U PACIIUPEHUE OIIbI-
Ta JAEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
Y HayYHOMY HaCJEAMIO, MOHUMAHMS 3HAYEHHUS] XMMUYECKOW HAyKU B JKM3HU CO-
BPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHOM MH(pOpMalueil o me-
PEIOBBIX JTOCTHKEHUAX U OTKPBITUSAX MUPOBOW M OTEUECTBEHHOM XMMMHM, 3aUHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOKWCTBE MHpa U OOLIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMSA:

IIPEICTABIICHNS] O COLMAIBHBIX HOPMax M IpaBUiaX MEXIMYHOCTHBIX OTHO-
HICHUHA B KOJUJIEKTMBE, KOMMYHUKATHBHON KOMIIETEHTHOCTU B OOIIECTBEHHO IO-
JI€3HOM, Yy4eOHO-HCCIeA0BATENbCKOM, TBOPUECKONW U APYTUX BHUJAX JACSATEIbHOCTH,
TOTOBHOCTH K Pa3HOO0pa3HON COBMECTHOM JESTENbHOCTU MPHU BBIMOJIHEHUHU y4eO-
HBIX, MO3HABATEIbHBIX 3a7a4, BHIMOJHEHUN XUMHUYECKHX DKCIEPUMEHTOB, CO3/a-
HUM y4€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHMMAaHHUIO U B3aUMOIIOMOINHU B
IpoIiecce ATOM YUeOHOM AeATeIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEICHUE U
MOCTYIKH CBOMX TOBAapHILEH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUé-
TOM OCO3HAHMS NOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKW M COCTABJISIIOLINE OC-
HOBY ISl IOHUMAHMS CYITHOCTH Hay4HOW KapTHUHBI MHpa, IpeICcTaBlieHus 00 oc-
HOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPHUPOIbI, B3aUMOCBS35AX 4YeJOBEKa C IMpH-
POZHOM CPENION, O PO XMMHUM B MO3HAHUM 3THX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAUMBIE JJIs1 00BSICHEHUSI HaOII01aeMbIX MPOILIECCOB U SABJICHUH, TO-
3HABATENIbHOU, THPOPMALIMOHHON U YUTATENIbCKOW KYJIbTYpbI, B TOM YUCJIE HaBbI-
KOB CaMOCTOSTEJIbHON paboThl C yueOHbIMU TEKCTaMU, CIIPABOYHON JIMTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTUI;



UHTEpeC K OOyUYEHHUIO U MO3HAHHUIO, JII0OO03HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K CamM000pa30BaHUIO, MTPOEKTHON M MCCIIE0BATEIbCKOM AEATeIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS 00Y4YE€HHUS B JaJIbHEUIIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 3/10POBbA:

OCO3HAHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBI 00pa3 JKU3HHU, OCO3HAHHME MOCIEACTBUN U HENpPHS-
THE BPEIHBIX MPUBBIYCK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHusi), He00-
XOAUMOCTHU COOJIIO/IEHUSI IPAaBUJI OE€30MIaCHOCTH MPU OOpaLIEHUH ¢ XUMUYECKUMU
BELIECTBAMU B OBITY U peabHOM JKHU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOMl AESITEIbHOCTH, B TOM YUCIE HA OCHO-
B€ MIPUMEHEHHUS MPEAMETHBIX 3HAHUM 10 XMMHH, OCO3HAHHBIN BbIOOp MHIUBUIY-
aJIbHOM TPaeKTOPUH MPOAOHKEHUsS 0Opa3oBaHMs C y4ETOM JIMYHOCTHBIX MHTEpe-
COB M CIIOCOOHOCTM K XHWMHH, OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK UCTOUHUKY JKU3-
HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAHHE LIEHHOCTH 3[I0POBOT0O U O€3-
OMMAcCHOro 00pa3a *KU3HH, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (U3HUe-
CKOMY M ICUXMYECKOMY 3[J0POBBIO, OCO3HAHHE ILIEHHOCTU COOJIIOJICHUS INpaBUII
0€301acHOro MOBEACHUSI ITPU pabOTe ¢ BEIIECTBAMM, a TAK)KE B CUTyalUsX, yIpo-
YKAIOILMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYphl, OCO3HAHUS INIOOATBHOTO XapakTepa 5KOJIOIH-
YecKUX MpoOJIeM U MyTel UX pelIeHUs MOCPEICTBOM METOJI0OB XUMHHU, dKOJIOTHYe-
CKOT'O MBIILJICHUSI, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEJILHONW, KOMMYHHU-
KaTMBHOM M COLIMATILHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe mMeTanpeaMeTHBIX pe3yibTaToOB BBIACISIOT 3HAYUMBIE Il POpMHU-
pPOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHIUI, TUIIO-
Te3a, (pakT, cucTemMa, MPoUECcC, SIKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX MPEAMETOB (POpMHpPOBATH MPEACTABICHHE O LEJIOCTHOM HAyYHOW KapTUHE
MUpPa, U YHHMBEpCaJbHbIE yuyeOHbIE NeHCTBUs (I1O3HABAaTEIbHbIC, KOMMYHHUKATHB-
HbIE, PETryJISATUBHbBIE), KOTOpPbIe 0OeCeunBaT (POPMUPOBAHNE TOTOBHOCTU K ca-
MOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBIECHUIO YU€OHOU A TENbHOCTH.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBusA:

YMEHUS UCHOJB30BaTh MPUEMBI JJOTHYECKOTO MBIIUIEHHS NP OCBOEHUU 3HA-
HUIl: pacKpbIBaTh CMbICII XMMHUYECKUX MOHATUHN (BBLACIATh UX XapaKTepHbIC NpPHU-
3HaKH, YCTaHaBJIMBAaTh B3aMMOCBS3b C IPYTUMU MOHATUSIMH), UCIIOJIB30BATh TOHS-
TUS 7151 OOBSICHEHHS OT/IEBbHBIX (DaKTOB U SBJICHUHN, BEIOMPATh OCHOBAHUS M KPH-
TepUM ISl KiIacCU(UKAIIMA XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIMii, ycTa-
HaBJIMBAaTh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU U3Y4YEHHUsI, CTPOUTH
JIOTHYECKHUE PaCCyKICHUS (MHIyKTUBHBIEC, NEAYKTUBHbBIC, IIO aHAJOTUM), JE€NaTh
BBIBO/IbI U 3aKJIFOUEHUS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHMUS MOHATHUS (MpPEeIMETHbIE U MeTa-
IPEIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HMCIOJb3YyEMbIE B XUMUH,
IpeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MTPEICTAaBICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKasi (JopMyJia U ypaBHEHUE XUMHU-
YECKOM peakluuu — MpHU PEHIeHUH YYeOHO-II03HABATENbHBIX 33a4, C YUETOM ITHX
MOJICJIbHBIX TPEICTABICHUN BBISIBIATh U XapaKT€PU30BATHh CYLIECTBEHHBIE IPH-
3HAKU U3y4YaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIMIA, BbI-
SBJIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBA3HU U POTUBOPEUNS
B M3Y4YaeMBbIX MIPOLIECCAX U SBJICHUSAX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUS:

YMEHUE UCIOJIb30BATh IMOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA I10-
3HaHUS, a TAK)XKE B KaUeCTBE OCHOBBI JIJIs1 POPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IIPaBUIIBHOCTH BBICKa3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHne OmbITa M0 MIAHUPOBAHUIO, OPraHU3alMK U NMPOBEACHUIO yue-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJI0AaTh 3a XOJOM IIPOIIEcca, CaMOCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, POpMyIHpPOBaTh 0OOOIIEHHS U BBIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHOIO OIbITA, UCCIEAOBAHUA, COCTABIATh OTYET O IPO-
JeJaHHoM pabore.

Pabora ¢ undpopmaunmeii:

yYMEHUE BBIOMPATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIMIO pa3-
JUYHBIX BUAOB M (POPM NpEICTaBIICHUS, MOJYYaeMYI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOIyJIIpHAs JIMTEpaTypa XUMHUYECKOT0 COJEpKaHusl, CIPaBOYHbIE MOCO-
ous, pecypcbl IHTepHEeTa), KpUTHUECKH OILICHUBATh MPOTUBOPEUUBYIO U HEJIOCTO-
BEpPHYI0 UH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 OINpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0nacTd MCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,



CaMOCTOSITENIbHO BBIOUpATh ONTUMANIBHYIO (DOpMY MpeAcTaBlIeHUsT HHPOPMALHU U
WLTIOCTPUPOBATH pEIIaeMble 337a4l HECIOKHBIMH CXEMaMH, JuarpaMMamu, JIpy-
rumMu popmamu rpa@uKu U X KOMOUHAIUSIMU;

YMEHHE KCII0JIb30BATh U aHAIU3UPOBATh B Mpolecce yueOHOM U uccienoBa-
TENbCKOU NI€ATEIBHOCTH MH(OPMALIMIO O BIUSHUU IPOMBIIIJIEHHOCTH, CEIBCKOIO
XO3SIIICTBa M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHMsI 3aJ]aBaTh BOIPOCH! (B X0J€ auajiora u (Win) AUCKYCCHUU) IO Cylle-
CTBY O0CyXJaeMOH TeMbl, (OpPMYJIUPOBATH CBOU MPENJIOKEHUS OTHOCUTEIIHHO
BBITNIOJIHEHMSI TIPEIJIOKEHHOM 3a/1a4;

YMEHHsI TPEACTABIATh MOJYYCHHBIE Pe3yibTaThl MO3HABATEIBbHON NeATeNb-
HOCTU B YCTHBIX M NMHUCHMEHHBIX TEKCTaX; JIelaTh MPE3EHTAII0 PE3yIbTaTOB BbI-
MOJIHEHUSI XUMUYECKOT0 3KCIEpUMEHTa (JabopaTopHOro OmbITa, JabOpaTOpHOM
paboThI IO UCCIIETOBAHUIO CBOICTB BEILIECTB, yYEOHOIO ITPOEKTA);

yYMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HA-
BaTEIbHON M WCCIIEOBATEILCKON JEATEIBHOCTH TPH PEIICHUH BO3HHUKAIOIINX
npo0iieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3UIUHN (00CYXK-
JeHUsl, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJAUHALIMSI COBMECTHBIX J€ii-
CTBHI, ONpeAesieHue KPUTEPHUEB IO OIICHKE KaueCcTBa BBIMOJIHEHHON paboThl U
Apyrue).

PeryjiiTUBHBbIE YHUBepPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JESTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO
NesTeTbHOCTh, BBIOUpaTh Harbosee d3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIIBHO COCTABIISATh MM KOPPEKTUPOBATH MPEI-
JIO’KEHHBIM aJTOPUTM JEWCTBUM MPH BBITOJHEHUU 3aJaHUN C YUYETOM MOJYy4YECHUS
HOBBIX 3HaHUU 00 M3ydaeMbIX 0OBEKTaxX — BEUIECTBaX U PEaKIUIX, OLEHUBATh CO-
OTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON L€/, YMEHHUE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJaHUI.

NPEIMETHBIE PE3YJIBTATBI

B cocTtaBe npenMeTHBIX pe3yabTaToOB 10 OCBOCHUIO 0053aTEIBLHOTO COepkKa-
HUsS, YCTAHOBJICHHOTO JaHHOUW (enepanbHON pabodeil mporpammoi, BBIACIHSIOT:
OCBOEHHbBIE 00YYarOIIMMHKCS Hay4dHbIEC 3HAHUSI, YMEHUS U CTIOCOOBI IEUCTBUH, CIie-
upuYecKue s MPeIMETHON 00macTu «XUMHUS, BUIBI IEATEIHHOCTH TIO MOTY-
YEHUIO HOBOTO 3HAHWs, €r0 WHTEPIpPETAINH, MPEOOPA30BAHUIO U TPUMEHECHUIO B
pa3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIHIX.

K koniy oOyuenus B 8 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



PACKpbIBaThb CMBICII OCHOBHBIX XMMHMUYECKUX IMOHSITHH: aTOM, MOJIEKYJIA,
XUMHYECKUN JIJIEMEHT, INPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas peaKIysl, KJIacCu(PUKAIIS PeaKIfil: peaKkiuu co-
CAMHEHUS], PEAKIMK PA3JIOKEHUsI, PEaKIIMK 3aMEIleHHs], peakliui 0OMeHa,
9K30- U HHAOTEPMHUYECKUE pEaKluu, TEIUIoBOM 3 (deKT peakiuu, sSapo
aToMa, AJIEKTPOHHBIN CIIOI aTroMa, aTOMHas OpOuTalb, paAnyCc aToMa, XH-
MHYECKasl CBs3b, MOJSAPHAs U HENOJSIPHAs KOBAJICHTHAsl CBSA3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas 10JIs BEWECTBA (IIPOLIEHT-
Hasi KOHLIEHTpaIKsl) B pacTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX IOHATUUA U IPHU-
MEHSTh 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJisi COCTaBiieHUs (popmyi Be-
HIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUM;

OIIPENIENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTEIEHb OKUCJICHUS 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, NMPUHAIJIEK-
HOCTb BEUIECTB K ONpPEAeIEHHOMY KJIacCy COEIMHEHHI 10 (popMyJiaM, BU]
XUMHUYECKOHN CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHUYECKUX COETUHE-
HUSIX;

packpeiBath cMmbica [lepuonuueckoro 3axona /[. 1. Menneneesa: neMoH-
CTPUPOBATh NOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHYE-
CKHMX DJIEMEHTOB OT HUX MOJIOKeHUs B [leproanyeckoil cucreme, 3aKOHOB
COXPAaHEHMSI MacChl BEIIECTB, IIOCTOSIHCTBA  COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

ONKCHIBaTh M XapakTepu3oBaTh TabauuHyro ¢opmy llepuoanueckoit cu-
CTEMBI XMMHYECKHX DJIEMEHTOB: Pa3JIMYaTh MTOHATHS «TJIABHAS MOATPYIIa
(A-rpynma)» u «nobdouynass noarpynna (b-rpymnmna)», mansle u OoJbIIMe
NEPHUOJIbl, COOTHOCUTh 0003HAUYEHHUsI, KOTOpble uMeroTcst B Tabmuue «lle-
puoauyeckKas cucreMa xumuudeckux siiemMeHToB [. WM. MenpgeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB XMMMUYECKUX JJIEMEH-
TOB (COCTaB W 3apsi sipa, 0011ee YUCIIO0 JIEKTPOHOB U pacipeiesieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATH XMMHUUYECKUE SJIEMEHTHI, HEOPTaHWYECKUE BELIECTBA,
XUMHUYECKHE PEAKLIUH (110 YHUCIY U COCTABY yYaCTBYIOIIMX B PEAKLUU Be-
IECTB, IO TEIJIOBOMY 3D (DEKTY);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBpPAICHUNA B pas-
JUYHBIX YCIIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAacChl Be-
HIECTB, MacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (GopMyse coeauHe-
HUS, MacCOBYIO JIOJII0 BEIECTBa B PACTBOPE, MPOBOJIUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOMN peaKInu;

IPUMEHATH OCHOBHBIE OINEpPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3
W CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3alli0, KIaCCH(PUKAIIUIO,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJI1 U3y4YEHHUs CBOMCTB
BEII[ECTB U XUMHUUYECKUX PEaKINil, €CTECTBEHHO-HAYYHBIE METOJIbI TTO3HAa-
HUS — HAOJIOICHUE, U3MEPEHUE, MOJIEITUPOBAHKE, SKCIEPUMEHT (peab-
HBII ¥ MBICJIEHHBIN );

CJIeIoBaTh MpaBWJIaM TOJIb30BAHUS XMMUYECKOW TOCylol u jabopartop-
HBIM 000pPYZIOBaHUEM, a TaK»Ke MpaBuUaM oOpaIeHus ¢ BEIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBITOJHEHHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
J0poja U KUCJIO0PO/ia), MPUTOTOBIEHUIO PaCTBOPOB C ONPEACIEHHON Mac-
COBOM J10JIeH PAacTBOPEHHOIO BEIIECTBA, IIAHUPOBATH W MPOBOJIUTH XH-
MUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH U KHC-
JIOT C TIOMOUIBI0 WHIUKATOPOB (aKkMyc, (peHondTanent, METHIOPAHK U

JpyTHe).

K xonIty o0yueHus B 9 Kjiacce mpeIMETHBIC Pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PACKpPBIBATh CMBICI OCHOBHBIX XMMHYECKHX MOHATHUWA: XUMUYECKHMN dJIe-
MEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTh, BJIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKHCIIECHUS,
XUMUYECKasl PEaKIUs, XUMHUYECKasi CBs3b, TEIUIOBOM »(ddekT peakuuw,
MOJIb, MOJISPHBIH 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEIICKTPOIHUTHI, dJICK-
TPOJIUTHYECKAS JTHUCCOLMAIMS, PEAKIIMM HOHHOIO OOMEHa, KaTalu3aTop,
XUMHUUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpATUMbIEC PEaKIUU, OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(pOTECPHOCTh, XUMUYCCKAs
CBsI3b (KOBAJICHTHAsl, MOHHAS, METANINYECKAs), KpUCTAJINYeCcKas perieT-
Ka, KOPpPO3HUsl METAJUIOB, CIJIABbI, CKOPOCTh XMMHYECKOW pPEaKIHH, Ipe-
nenbHO nomyctumas konnentpauus [1/IK BemecTsa;



WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX IMOHATUN W IpPH-
MEHATH 3TU NOHATHUS IPHU ONIMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIIONb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHUS (HOpMyn Be-
IIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

ONPENIEATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUAX Pa3IMYHOr0 COCTaBa, MPUHAMJIECKHOCTh BELIECTB K OIpeae-
JAEHHOMY KJIaCCy CO€MMHEHHMIA 10 (OpMysIaM, BHI XUMHUYECKOUN CBSI3U (KO-
BaJICHTHAsl, MOHHAs, METaJUIMuecKasi)) B HEOPraHUYECKUX COCAMHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapakTep Cpe/ibl B BOJHBIX pacTBO-
pax HEOPraHWYECKUX COEAMHEHUW, TN KPUCTAJUIMYECKON PEETKH KOH-
KpPETHOT'O BELIECTBA;

packpeiBath cMbIci llepuoanueckoro 3akona /. . MenneneeBa u qeMoH-
CTPUPOBATh €r0 NMOHMMAaHUE: ONMUCHIBATh U XAPAKTEPU30BaTh TAOIUUHYIO
¢opmy Ilepuonnmyeckoil CUCTEMBl XMMHUYECKUX D3JIEMEHTOB: pa3inyaTh
NOHATHUS «TJIaBHAst noarpynmna (A-rpynmna)» u «mnodouyHas noarpynna (b-
IpyIIa)y», Majble U OOJIbIIME MEPUObl, COOTHOCUTh 0003HAUYEHHMSI, KOTO-
pble UMEIOTCSL B MEPHUOJUYECKON TAOIUIE, C YMCIOBBIMU XapaKTEPUCTHU-
KaMU CTPOEHHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sA1pa,
o0111ee YUCII0 AJIEKTPOHOB U PACTIPEACIICHUE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB W
UX COCIMHEHUH B MpeJenax MajblX EPUOJIOB U IIABHBIX MOATPYIII C y4é-
TOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEAKIMU (110 YHUCIY U COCTaBY yYaCTBYIOIIMX B PEAKLUU Be-
IIECTB, MO TEIIOBOMY 3(PhEeKTy, 0 U3MEHEHUIO CTEIECHEN OKUCIICHUS XU-
MUUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIO0KHBIX BEIIECTB, NOATBEPKAAs ONKUCAHUE IPUMeE-
paMy MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XHUMHYE-
CKHMX pEaKLui;

COCTABJISITh YPABHEHUS AJIEKTPOIUTUUYECKON TUCCOIMAIIMN KUCIOT, IIeJ0-
4eil ¥ CoJieH, MOJHbIE M COKpAIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO 00-
MEHa, YpaBHEHUs pEaKUUi, MOATBEPKIAOIINX CYIIECTBOBAHUE I€HETUYE-
CKOM CBSI3M MEXKY BEUIECTBAMU PA3IMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMMI MO-
CPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;
IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3-
MO>KHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBH-
SX;

b



BBIYHCIIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl Be-
IIECTB, MAaCCOBYIO JIOJNIIO XMMHYECKOTO DJIEMEHTa 1O (OPMYJEe COCTUHE-
HUS, MacCOBYIO JIOJIFO BEIIECTBA B PACTBOpPE, MPOBOIUTH PACUETHI TI0
YPaBHEHUIO XUMHYECKON peaKIInu;

COOIOIaTh TIpaBHJIa TOJIB30BAHMS XMMHUYECKON IMOCYI0i M Jaboparop-
HBIM 00OPYJIOBaHUEM, a TAK)KE MpaBUIIa OOPANICHHS C BEIIECTBAMH B CO-
OTBETCTBUH C HWHCTPYKIHSIMH IO BBITIOJHEHHUIO JaOOPATOPHBIX XUMHUYE-
CKUX OIBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aM-
MHUaKa U YTJIEKHCIIOTO rasa);

IIPOBOJIUTH PEAKIIMH, TOATBEPKIAIONINE KauyeCTBEHHBIH COCTaB pa3yiny-
HBIX BEIICCTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPUI-, OPOMUI-, HOAH/I-,
kapboHat-, (ocdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHUS Y NOHBI U3YYCHHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJHBIX Pac-
TBOpPaxX HEOPTaHUIECKUX BEIICCTB,;

IPUMEHSATH OCHOBHBIE OIEPAIlMH MBICIUTCIIBHON JEITeILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 000OIlEHHE, CUCTEMATH3allUI0, BBISIBICHUE IPHU-
YUHHO-CJICJICTBEHHBIX CBSI3eH — ISl M3YUYCHHUS CBOWCTB BEHICCTB M XUMHU-
YECKUX PEakiluii, €CTeCTBEHHO-HAYYHBIE METOJbI MMO3HAHUs — HabIIo/e-
HUE, U3MEPCHHE, MOJICIIUPOBAHNUE, SKCIIEPUMEHT (PEabHBId M MBICIICH-
HBIi1).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTesbHbIE Pecypchl
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHUS U MIPaKTHYe- 5 0 2 bubmmorexa [JOK
' _ p https://m.edso0o.ru/7f41837c
CKOH J1eATEIbHOCTH YEJIOBEKa
12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. Ilonsitue bubmuoreka [JOK
2.1 6 0 1
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnuoreka [IOK
2.2 8 0 1
U COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 2 bu6muoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 3 bubmmorexa [JOK
' HEOPraHWYECKUX COCANHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH

3.1

IIepuonnueckuii 3akoH u Ile-

7 0

bu6nuoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

puoanYecKasl CuCTeMa XuMuye-
ckux saementoB JI. 1. Menne-
ne-eBa. CTpoeHue aToMa

https://m.edsoo.ru/7f41837c

Xumnueckas cBsa3b. OKucian-

3.2 TeJIbHO-BOCCTAHOBUTEIILHbIE 8 bu6muorexa [IOK
' https://m.edsoo.ru/7f41837c
peaknuu
bubmuorexa [JOK
n 1
OO PR ° https://m.edsoo.ru/7f41837c
Pe3sepBHOE BpeMst 3 bubnnorexka HOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME o8



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHue u yriny6ieHue 3HaHUNH OCHOB- 5 1 0 bubnmnorexka HOK
' HBIX Pa3jIeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnmnoreka [HOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJNIEeKTpoNUTHYECKas Auccounanusi. XuMu- 3 1 1 bubnuotexa [HOK
' YECKHUE PeaKI[uy B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUECKUX dJIe- 4 0 1 bubmuoteka [JOK
' MeHTOB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMUYECKHUX dJie-
2.2 MeHTOB VIA-rpymiel. Cepa u eé 6 0 0 bubmmorexa LOK
' PYIIEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKHIX dJIe-
2.3 MeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 0 1 bubmmorera LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprUCTHKa XUMUIECKHIX dJIe-
24 MeHTOB |VA-Tpynmel. Yriiepoa U KpeMHHHA U 8 1 2 Bubmmorexa [IOK
' PYTHIEL POA T KP https://m.eds00.ru/7f41a636
WX COCIMHEHUS
Hroro no pazmeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubmuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHU 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Kosaun4yecTBo 4acoB Conep:kanue arpoTexHoJsio-
MpaxT rH4eCKOi HANIPABJICHHOCTH, DJIeKTPOHHBbIE
Ne odopynoBanue udposbie
Tema ypoka Be Kourpo HYeCKH pYy. uupp
n/n JbHbIE e o0pa3oBaTe/ibHbIE
ero
padoThI padot pecypchl
bl
[Ipeamer xumun. Pons xumuu B b K
1 peil 1 0 0 Arpoxumus Ha ciryxk0e yenoBeKa nbmmorexa [0
JKA3HU 4ejioBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
IlonsaTrue o MeTo1aX MO3HAHHUS B M3MeperHe H OKCIICPUMEHT B ar- bubmuorexa [JOK
2 1 0 0 poxumun. (Komnnexm «Azponom-
XAMHUU https://m.edsoo.ru/ff0d227e
noneody, pH-wemp, TDS-uemp)
[IpakTuueckas padora Ne 1 «IIpa-
[paBumna padotsl ¢ pH u TDS-
BUJIa PaOOTHI B JTaOOPAaTOPUU U MIPU- bubnnorexka [JOK
3 . 5 5 1 0 1 metpamu. (Komniexm «Aeporom- httos://m.edsoo ru/f0d23dc
€MbI OOpallleHHs C J1abopaTOpPHBIM noae600y, pH-nemp, TDS-xemp) ps://m. :
000pyI0BaHUEMY
Ananmus nous CIIK «K-3 «Hux-
. A -
YucTsle BewecTBa u cMecu. Crioco- Helfynoe» CHOHBSvOBaHHe cHEro bubnmoreka [JOK
4 N 1 0 0 BOW M MHHEPAIILHOMN BOJIBI IS
OBl pazencHus cMecen https://m.edsoo.ru/ff0d26ca
nonusa. (Komnaexm «Aeporom-
nonesody, pH-wemp, TDS-uemp)
[IpakTuueckas padora Ne 2 «Pa3ne- [Tpaktuueckas padora Ne 2. Paz-
5 JIeHWe cMecel (Ha mpuMepe OYUCTKU 1 0 1 eJIeHHe cMeceii (Ha puMepe bubmorexa HOK
. PHNEP . PHMEp https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN)» OYHCTKHU yI00OpEHHS)
bubmuorexa [JOK
6 ATOMBI U MOJICKYJIBI 1 0 0
4 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe AJIEMEHTHI. 3HAKH 1 0 0 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BELISCTBA bubmorexa HOK
P - https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa [JOK
YAP o https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa Be-

10 niecTB. XuMudeckas popmyia. bubmmoreka [JOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcuTeNBHAs aTOMHAs Macca. Berunciienre Mr ymo6pe -

11 OTHOCHUTEIbHAS MOJICKYJISIpHAS r;;q:e Hesz ch}(,)ZJ[preI:/II;If); ipy bubmorexa [JOK

YIAp HHECTE, 4 https://m.edsoo.ru/ff0d323c
macca c/x
Omnpenenenne W (N, P, K) B
MaccoBas 1011 XUMHYECKOTO dJIe- yRoop erI AX, ChelCTRax SallThl bu6mmorexa [IOK

12 pactennii CIIK «K-3 «Hmxneky-

MEHTAa B COCTMHECHIUH . https://m.edsoo.ru/ff0d350c
noex» (Koanexyus yooopenuil u
cpeocma 3auumsl pacmeHuil)

13 KomnuectBo Bemecrsa. Monb. Mo- bu6mmoreka [IOK
JsIpHas Macca https://m.edsoo.ru/ff0d5230

14 duznueckne 1 XUMHIECKHE SBJIC- bubmuorexa [JOK
HUsA. XUMHYECKash peaKus https://m.edsoo.ru/ff0d37fa

YciioBUSt 0IHOBPEMEHHOTO
(HEOHOBPEMEHHOT0) BHECEHUS
[Ipu3Haky U ycioBus NPOTEKAHUS PA3IHIHBIX BILIOB y100peniil bubnnoreka [JOK
15 . (paBHIIa CMENIMBAHUSI BELIECTB,
XAMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
MCTIIONB3yeMbIX B ¢/X) (Kowrekyus
Y00OpeHuli u cpeoCcmas 3aujumsl
pacmenuii)
bu6mmoreka [IOK
16 3aKOH COXpaHEHHs MAaCChI BEIIIECTB.

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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XHUMHUYECKUE YPABHEHUS

Brrancnenus KOJIM4YECTBA, MacChbl

17 BEIIECTBA 10 YPAaBHEHUAM XUMUYC bubmmorexa [IOK
o P https://m.eds00.ru/ff0d5708
CKHX peaKiui
Knaccudukanust XaMUUECKHX peak-
18 1uik (COeTUHEHHMS, PA3JIOKCHHUS, 3a- Bubmaorexa ITOK
P ’ https://m.eds00.ru/ff0d3f34
MeIeHus, 0OMeHa)
M. B. JIoMOHOCOB - y4EHBIii-
19 sHIMKIoneauct. O0o0IIeHNe U cH bubmorexa [TOK
’ . https://m.edsoo.ru/ff0d40c4
cTeEMaTHU3aIHS 3HAHUHI
Kontponsnast padora Nel mo teme
20 «BemrecTBa 1 XUMHUUYECKHE pEAK- bubnmorexa LOK
P https://m.edsoo.ru/ff0d4290
0050500
Bap6oTupoBaHue ceMsH KUCIOPO-
Boznyx - cmech razoB. CocTaB BO3- JIOM BO3yXa JUIA yBCIIMHCHHA
21 tyxa, KHCTOPOT - 31EMEHT H TIDo- npopacranus. Peixinenue (60po- bubnmnoreka [JOK
yxa. p p HOBaHHE) Kak Tporecc oborarie- https://m.edsoo.ru/ff0d448e
croe BelniecTBo. O30H
HUA NTOYBBI BO3JYyXOM Ha TSKCIIbIX
TJIMHUCTBIX ITOYBAX
dusuyeckue U XUMUYECKUE CBOU-
22 CTBa KUCJIOPOJia (PEeaKIuu OKUCTIE bubmmorexa [JOK
poa https://m.edsoo.ru/ff0d4614
Hus, ropenue). [lonstue 06 okcugax
Cr1ocoOBbI MOTYYEHHS KUCIOPOIa B
23 maboparopuu ZILIH OMmmnerHocm bubnnorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TemnoBoit 3 pexT xumudeckoi pe- DK30TEPMHUYUECKHE PEAKIIUH, ITPO-
24 aKIIUU, TIOHATHE O TEPMOXUMHYE- TEKaroIKe TIPU THUEHUH pacTe- bu6mmoreka [JOK

CKOM YpaBHEHHH, 3K30- ¥ HJIOTEp-
MHUYECKUX PEAKIMAX

Huil. Co3/laHue KOMITOCTHBIX SIM.
N3Mmepenue TemnepaTypbl KOM-

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TornmBo (He(Th, yroib U METaH).

MIOCTHOW Ky4H, PACTBOPEHMUS aM-
MHa4YHOU cenuTphl. BHEceHue op-
TaHUKU B TEIUTUIIHI U TAPHUKHU KaK
Croco0 3amuThl PACTEHUI OT BO3-
BpaTHBIX 3aMOPO3KOB ([lamuuxu
memnepamypsi PoouxJlab)

25 3arpsi3HeHHE BO3yXa, CIIOCOOBI €r0 bubmorera [JOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «lTonyuenue u coOnpanue KUcIo- bubmorera [JOK
v p N https://m.edsoo.ru/ff0d4ae2
poJia, U3y4yeHUE €er0 CBONCTBY»

97 Bonopoa — snemeHT u npocroe bu6mmoreka [JOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo0.ru/ff0d4ddo
dusnyeckrue U XMMHUYECKHE CBOM-

28 cTBa Bojgopoja. [Ipumenenue bubmorexa [JOK

Aopoaa. Hp https://m.eds00.ru/ff0d4ddo
BOZIOpOJA
Omnpenenenne pH nouBeHHON BBI-
TSOKKU. Biusgaue npeaInoCceBHOro
conesoro (NaCl, KMnO4) zama- bubmuorexa [JOK

29 IlonsaTne 0 KUCIO0TaX U COJIIX .

YHBAHMSA JIyKa HA €T0 ypoXKai https://m.edsoo.ru/ff0d50d2
(Komnnexm «Aepornom-nonesooy,
pH-memp, TDS-memp)

30 Crioco0slI MosTydeHus BOAOPoaa B bubnuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme

31 «[Tonyuenue u codbupasue BOI0OPO- bubmmorexa LOK

I pa P https://m.edsoo0.ru/ff0d4f42
Jla, N3Y4YCHHUE €T0 CBOMCTBY»
b K
32 MoutsipHbIii 00bEM Ta30B. 3aKOH nommorexa 110

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ABoraapo

Borancienns 00bEMa, KoJaudecTBa

33 BEIIECTBA ra3a Mo €ro U3BECTHOMY bubmmorexa [JOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 YpaBHEHHUIO pPEaKIIMK Ha OCHOBE 3a- bubmorexa HOK
N . https://m.edso0.ru/ff0d5708
KOHA 00BEMHBIX OTHOILICHHI ra30B
35 ®du3nuecKkue 1 XUMHYECKHE CBOM- bubnuorexa [JOK
CTBa BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
BnaroemkxocTs nouBsl. «Kamemns-
HbIi1» onuB. KopHeBbIie U BHe-
Bopna xak pacrtsopurens. Hacpien- KOPHEBBIE CIIOCOOBI BHECEHHS
37 HBIE U HEHACBIILIEHHBIE PACTBOPBHI. ynobpenuii. Jlo3a u BpeMs BHeCe- bubnmnoreka [JOK
MaccoBas 107151 BEIIECTBA B pacTBO- HUSI, YCJIOBUSI XpaHEHHs (3aIlnTa https://m.edsoo.ru/ffod5b40
pe OT BOjIbI) ynoOpenuit (Konnexyus
V00bpenuli u cpedcme 3auumal
pacmenuii)
[Ipaktuueckas padora Ne 5. IIpu-
[IpakTuueckas padota Ne 5 mo Teme TOTOBJICHHC pa(iTBOPa MHHEPAITb-
«[IpuroTtoBiieHHE PACTBOPOB C HBIX yAOOPCHHH, rymaTa, Hauia- bubnmoreka [JOK
38 . - . TBHIPHOT'O CIIUPTA, 3€JIEHOIO MbLIa
OIpPEIENIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
. JUTSE TIOJIKOPMKH 1 00paboTKH pac-
PacTBOPCHHOTO BEHICCTBA» tenuid (Koanexyus yoobperuii u
cpeocma 3auumol pacmenutl)
39 KonTtponbHas padora Ne2 o reme bubnuorexa [IOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(oTep- 0.5 httos://m.edsoo.ru/ff0d664e
HBIX OKCHJIOB
OcHOBaHUSI: COCTaB, O6pa60T1ia pacteri NVH4OH bubmuorexa [JOK
42 0 (10%-nb11t mexnuueckuil Hawa-
KJIacCU(UKaIMs, HOMEHKIIaTypa D — https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA 05 bubnnorexa [HOK
OCHOBaHUi ' https://m.edsoo.ru/ff0d67ca
BnusiHue KMCIOTHBIX JOXKAEH Ha
MouBy U Boay. KucimoTHocTs mou-
BCHHOU BBITSDKKH, BOJIBI, PACTBO-
44 Kucnotsl: cocras, kinaccudukarus, 0 poB yno6penuii. Mcrons3oBanue bubnuorexa [JOK
HOMCHKJIATypa SIHTAPHOU KUCITOTBI KaK CTHMYJIS- https://m.edsoo.ru/ffOdfee2
TOp pocTa pacTeHuit (Aumapras
KUCIOMA U Op. KUCTIOMbL - CINUMY-
JISIMOPbL pOCMa)
45 [TonyueHne n XuMU4YECKHE CBOMCTBA 05 bubnnorexka [JOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee2
HcnonszoBanne CuSO4, FeSO4,
KMnO4 niist npodunaktuku 60-
Conu (cpeanue): HOMEHKIATypa, JIe3HEN, HEXBATKHU MTUTATEIbHBIX
46 CIOCOOBI TOTYYCHUSI, XHMUYECKHE 0.5 DIIEMEHTOB pacTenuii. JKu3Hb pac- bubmotexa [IOK
CBOICTBA TEHU Ha 3aCOJICHHBIX MOYBAX https://m.eds00.1u/00ad9474
(TDS-memp, meonuwiil u sncenesmwlii
KYNopoChl, «KMap2anyosKa»)
[Tpaktuyeckas padora Ne 6. Pee-
47 HUE SKCIIEPUMEHTANIBHBIX 3314 110 1 bubnuoreka [IOK
TeMe «OCHOBHBIE KJIacChl HEOPra- https://m.edsoo.ru/00ad9b7c
HUYECKUX COCIMHEHUI
48 I'eneTnyeckas cBsI3b MEXKIy Kiac- 0 bubnmoreka [JOK



https://m.edsoo.ru/ff0d664e
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CaMH HEOPTraHMYECKUX COCMHEHUMN

https://m.edsoo.ru/00ad9a50

O000111eHNE U CUCTEMATU3 AL

bu6mmoreka [IOK

49
3HAaHUU https://m.edso00.ru/00ad9ch2
Kontpoinbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHHYE- bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
CKHX COCJTMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITUU
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O bubmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepnomuueckuii 3axoH u Ilepuonu-
P P bubmuoreka [JOK
52 YecKasi CUCTeMa XUMHYECKHUX dJie-
https://m.edsoo.ru/00ada52c
MeHToB /. 1. Menneneesa
53 [Tepuoapl, TpyIIbI, MOATPYIIILI bubmorexa HOK
PHOBL, TPYTIIEL, TOMPyH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnunorexa [JOK
sanep. N3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000T0YeK
. bubmuorexa [JOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XMMHIECKOTO
56 JJIEMEHTA 110 €ro MoyIoKeHuo B Ile- bubnnorexka [JOK
puogmueckoi cucreme /. . Men- https://m.edsoo.ru/00ada824
Jierneena
3nauenwne [lepuoamdeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U IIPAKTUKU. [I. bubnnoreka [JOK
H. MenaeneeB — y4€HbIi, I1e1aror https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DIIeKTPOOTPULIATEITLHOCTh aTOMOB bubmuorexa [JOK



https://m.edsoo.ru/00ad9a50
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XUMHYECKHX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 " 1
OHHAT XHMHIHCCKA CBAD https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 1 bubnunoreka [HOK
XHUMHUECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas 1 bubnnoreka [HOK
XHUMHUUECKAs CBI3b https://m.edsoo.ru/00adaah9
bu6mmorexa [IOK
62 1
Crenenp okucneHis https://m.edsoo.ru/00adae28
OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE Peaxiun okucnenus op raHHiI « bu6mmorexa [IOK
63 1 CKHX BEILECTB B KOMIIOCTHOM KY-
peakuuu https://m.edsoo.ru/00adb076
4€, IapHUKE, TCIIIIUILIEC
bubmuoreka [JOK
4 1
6 OKHCIUTEIN U BOCCTAaHOBUTEIN https://m.edso0.ru/00adb076
Konrtponsnas padora Ne4 o reme
65 «Ctpoenne atoMa. XUMHUYECKast 1 bubmmorexa [IOK
P ) https://m.edsoo.ru/00adb486
CBA3bY»
IT
66 PesepBHrlit ypok. O60011IeHNE U CH- 1 13:61“ O:;;;I?ES pI?;Tf;za ac bubnunorexa [JOK
cTeMaTu3alus 3HaHui e IV) FKOP p https://m.edsoo.ru/00adb33c
TEHUH
[TpuroTtoBneHune pacTBopa
67 PesepBHriit ypok. O600IIeHHE U CH- 1 CTUMYJISITOpa pocTa Juist oopa- bubnuorexa [JOK
cTeMaTu3alus 3HaHUU 00TKa ceMsH M YepEHKOB pac- https://m.edso0o.ru/00ad9ch2
TeHUHU
PesepBurrii ypok. O00011I€HIE U CH-
68 CTCMI:ITI/BEI IZEI) 3HAHUH I'IIII OMEXK 1 bubmorexa [TOK
1 p y https://m.edsoo.ru/ff0d61c6
TOYHAs aTTeCTallMs
OBIIEE KOJIMYECTBO YACOB I10 68 18
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[NPOT'PAMME




9 KUIIACC

KoumnuectBo yacos Conepxanue ar- DJIEKTPOHHBIE
Ne Kontpo paxkTn POTEXHOJIOTHC- uudgposbie
Tema ypoka N
n/n Bcero  JbHBbIE yeckue CKOM HANIpaBJICH- o0pa3oBaTe/ibHbIE
padoThbI padoThbI HOCTH, 000pYy/10- pecypcbl
BaHHe
[lepuoanueckuii 3axoH. Ilepuoanueckas cu- bubnuoreka [IOK
1 cTeMa XMMHUYeCcKuX 3jieMeHToB [1. 1. MeH- 1 0 0 https://m.eds00.ru/00
JieneeBa adb59e
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB XU- bubnnorexa [JOK
2 MUYECKUX JICMEHTOB TIEPBBIX TPEX MIEPHO- 1 0 0 https://m.eds00.ru/00
T0B adb6b6
Knaccudukanms 1 HOMEHKIIaTypa Heopra- bubmorexa LHOK
3 1 0 0 https://m.eds00.ru/00
HUYECKHX BEIIECTB adb7e2
Buapl XMMUYECKO CBS3U U TUIIBI KPUCTAJI- bubmorexa HOK
4 . 1 0 0 https://m.edso00.ru/00
JIMYECKUX PEIETOK adbac6
KonTponbnas padora Nel no teme «IlosTto-
5) peHue u yriay0JaeHue 3HaHU OCHOBHBIX pa3- 1 1 0
JIEJIOB Kypca 8 Kiaccay
Krnaccudukanus XuMHUECKUX pPeaKIUii 1o bubmorexa LHOK
6 1 0 0 https://m.eds00.ru/00
Pa3IUYHBIM MPU3HAKAM adbcho
BuekopneBas noa-
[ToHsITHE O CKOPOCTH XMMHYECKON PEAKIIUH. KOpMKa pacTeHUH, bubnmoreka [JOK
7 [ToHsiTHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX pe- 1 0 0 THAPOIIOHHKA https://m.eds00.ru/00
aKnuax (Komnaexm «Aepo- adbe9a
HOM-n0oNe800», pH-



https://m.edsoo.ru/00adb59e
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ITonsTHe 0 XMMHUECKOM paBHOBecHH. Dak-
TOPBI, BIUAIOINE HA CKOPOCTh XUMHUYECKON

memp, TDS-memp)

bubmuorexa [JOK

8 . crite CCKOTO DABHO https://m.edso00.ru/00
PEaKIMH U MOJ0KEHHE XUMUY p adc2sc
BECHS
bubmuorexa [JOK
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
9 https://m.edso0o.ru/00
peaKiyH adcade
Teopus PIEKTPOIIUTUUECKON TUCCOITHAITTT bubmorexa HOK
10 P P ' https://m.eds00.ru/00
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI
adcd68
bubmuorexa [JOK
11 HoHnHbIe ypaBHEHHsI peakui https://m.eds00.ru/00
add448
XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMIM bu6mmoreka [IOK
12 B CBETE MPEJCTABICHUNA 00 3JIEKTPOINTHYE- https://m.edso0.ru/00
CKOH AHcCCOLIMAllN add5d8
XUMHYECKHE CBOMCTBA COJIEH B CBETE MpeE/I- bubmuorexa [JOK
13 CTaBJICHUN 00 JIEKTPOIUTHUECKON AUCCOLIU- https://m.edso0.ru/00
anuu addsb2
Onpenenenne pH
pacTBOpoB ymoope-
uuit (Komnnexm bubnmoreka [JOK
14 [TonsiTe o ruaponuse conen «A2porom-nonesooy, https://m.edsoo.ru/00
pH-memp, TDS- add9d4
memp, KOJINeKyus
yOobpenuii)
bubmuoreka [JOK
15 O6006111eHre U cucTeMaTu3alus 3HaHU! https://m.edso00.ru/00

addd12
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[TpakTuyeckas padora Ne 1. «Pemienue skc-

IIpaBuna coBMecTH-
MOCTH (HECOBMECTH-
MOCTH) TIpY COB-

bu6mmoreka [IOK

16 MECTHOM BHECEHUU https://m.edso0.ru/00
MIEPUMEHTAIbHBIX 33]1a4»
MUHEPATBHBIX Y100- addbfa
pennit (Konnexyus
yO0obpenuti)
KonTponbhas padorta Ne2 no teme «nek- bubnuorexa [IOK
17 TPOJINTHYECKAS TUCCOLMANNsl. XUMUYECKUE https://m.eds00.ru/00
PEaKIMHU B PacTBOPAX» addec0
bubmuorexa [JOK
OO01mmas XxapakTepuCcTHKa FaJIOTeHOB. XUMH-
18 YeCKHE CBOWCTBA Ha MPUMEPE XJIopa hitos.//m.eds00. /00
PHMEPE 2OP addfe2
3acojieHue IOYB,
COJIOHYAKH, BIIUSI-
HUE XJIOPUIOB HA
noyssl. Onpenene-
bubnuorex K
Xnoposogopon. CossiHast KUCIIOTa, XMMHYE- nue pH pacTsopos Omorexa [O
19 g COJISTHOM KHCIIOTBI https://m.edso0.ru/00
CKHE€ CBOWCTBA, MOJTy4YeHUE, TPUMEHEHNE B
u ee coneit (Kom- ade104
ninexm «Aeporom-
nonesody, pH-wemp,
TDS-memp)
[Tpaktryeckas padora Ne 2 o teme «Ilomy- bubnnorexka [JOK
20 YEHUE COJITHOM KHUCIIOThI, U3y4eHUE €& https://m.eds00.ru/00
CBOMCTBY ade348
Beruncnenus no ypaBHeHUSM XUMUYECKUX Bpen uzdbirounoro  Bu6aunoreka IJOK
21 peaKuuii, €CJIM OJJMH U3 PEareHTOB JaH B U3- BHeceHus yao0pe- https://m.edso00.ru/00

OBITKE

HuMt (Konexyust

ade488



https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00ade488
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OO6mras xapakTeprucTuka 3J1eMeHTOB VIA-

yO0obpenuti)

bubmuorexa [JOK

22 COVIIILL https://m.edso00.ru/00
Pyl ade64a
AnnorponHsle MogudHKanuy cepbl. Haxox- Hcnons3oanue cep- Bu6nuoreka LIOK
23 JICHUE CePhl U €€ COCTMHECHHI B TIPUPOJIC. HBIX WAMIEK JULi 00pa- https://m.eds00.ru/00
. OOTKM TEILINILL
XUMHYECKHE CBOMCTBA CEPHI ade64a
CepoBogopo, ctpoenue, (pu3nuecKue u Xu- Onpeueneljne e bubmorera [JOK
24 e CBO,I‘/'ICTBa ’ HCHHOTO AHHa ¢ fo- https://m.eds00.ru/00
MOII[BIO OBOCKOTIA ade802
Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubmorera [JOK
25 S ’ https://m.eds00.ru/00
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
adea28
Bnusiaue kucnor-
XUMUYECKUE PEaKIIUH, JIKAIIHE B OCHOBE HBIX JOXAEH Ha
MIPOMBIIIIJIEHHOTO CII0C00a MOIYYEHHUs Ce bubmorexa HOK
- TOYBY, BOJY U pac-
26 pv i P ¥, BOAY M P https://m.edso0.ru/00
HOM KUCIOTHI. XUMHUECKOE 3arpsi3HEHHE TEHUS. + U — adecsa
OKpPY KaIoLLEH Cpeibl COCAUHEHUSAMU CEPBI (NH4)2S04, CuS0O4,
FeSO4
3agaun Ha BBIXOJT
Brrunciienne MaccoBoil 1071 BbIXOAa PO- yoopernii, NHS Bubmaorexa LOK
27 4 mear H2S04, ammogocan . m edsoo.ru/00
MYyKTa peaKiy IIp. yAOOpeHwMiA (R;OJZ- adec8a
JeKyus y0oopenuil)
OO6mrast XxapakTeprucTrUKa 3JIeMEeHTOB V A- bubnmoreka [JOK
28 rpynmbl. A30T, paclipoCTpaHEHUE B IPUPOJIE, https://m.eds00.ru/00
(hU3MIEeCKre U XMMUYECKHUE CBOMCTBRA adeeab
29 AmMmMuak, ero (pu3nUecKue U XUMUYECKUE BrekopHeBas moji- bubmuoreka [JOK
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CBOMCTBA, IIOJIY4CHUE U IPUMEHEHUE

[TpakTuyeckas padora Ne 3 mo teme «Ilomy-

kopmka NH40OH
(10%-nwitt Hawa-
MBIPHBIL CRUPM)

https://m.edsoo.ru/00
adf004

bu6mmoreka [IOK

30 YEHHUE AMMUAKa, U3YYEHHUE €T0 CBOKMCTBY» https://m.eds00. (/00
gtk adf180
N bubmuorexa [JOK
A3OTHAas KUCIOTa, €€ (PU3NUecKre U XUMHU-
31 deCKIe CROMCTEA https://m.edso00.ru/00
adf306
A3oTHBIE yI0OpeHHS
CIIK «Konxo3
«Hwmwxuekynoey, ux
BJIMSIHUE HA POCT U
pa3BuTHE pacTte-
HUM. PacueT 10361
BHECEHHS ya00pe-
HHM.
. MuHepaibHbIE U
Hcnonb30BaHME HUTPATOB U COJIEH aMMOHUS
. OpTraHUYECKUE bubnunoreka [JOK
B KQ4€CTBE MUHEPAIbHBIX yOOPEHUN.
32 ynobpenus. Tex- https://m.eds00.ru/00

XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen
Cpelibl COeIMHEHUSIMU a30Ta

HUKa 0€30MacHOCTH
npu pabore ¢
yI10OpEeHUsIMHU.
[Tonkopmku 1 ux
pOIIb.

Cpoxu n npaBuna
BHECEHHS y100pe-
HHI ¥ TOIKOPMOK.
(Komnaexm «Aepo-
HOM-n0Ae800», pH-

adf518
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dochop. Oxcun dpocdopa (V) u pochopuas

memp, TDS-memp)

bu6mmoreka [IOK

33 KHCJIOTa, GU3UYECKUE U XUMHYECKUE CBOM- https://m.eds00.ru/00
CTBa, MOJIyYCHUE adf68a
dochopubie yao0-
penuns CIIK «Koi-
x03 «HuxHekynoe»,
UX BIUSHUE HA
Hcnons3oBanue hochaToB B KAaUECTBE MH- POCT U pa3BUTHE bubnnoreka [JOK
34 HEepaNbHBIX yI0OpeHuid. 3arpsi3HeHue pacrenuii. Pacuer https://m.edso0.ru/00
IPUPORHON cpezibl pocharamu J103bl BHECEHHUS adfc20
ynoopenuit. (Kom-
naexm «Aeponom-
nonegooy, pH-wemp,
TDS-memp)
Yrnepon, pacnpocTpaHeHUE B mpupoae, pu- bubmorera [JOK
35 . https://m.edso0.ru/00
3WYECKHUE U XUMUYECKUE CBOWCTBA adfdac
[TapuukoBbIii 3¢)-
Oxcunpl yriaepoaa, ux Gpusnueckue u XuMu- (bekT, BIUSHUE yT- bubnnoreka [JOK
36 YeCKUE CBOWCTBA. DKOJIOTHYECKHE MPo0IIe- JICKHUCIIOTO Ta3a Ha https://m.eds00.ru/00
MBI, CBsI3aHHBIE ¢ OKcuIoM yrieposa (1V) pacrenus (mospmme- | adfebe
HHE (POTOCHHTE3A)
Hcropus ucnoas3o- Bu6mmorexa IJOK
37 VYronbHast KUCIOTA U €€ CONu BATIIE SOIIBT KK https://m.edsoo.ru/00
MECTHOTO y/100peHus
(Bona) ae006c
[TpakTuueckas padora Ne 4 mo Teme "Ilomy- Omnpenenenue Kap- bubnmuorexa [JOK
38 YeHHUe YrieKucioro rasa. Kauecrsennas pe- OOHATHBIX TIOPOI. https://m.edso00.ru/00

aKIus Ha KapOoHaT-HOH"

Pacrenus-

ae027e
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Kanbregmisl (Kow-
naiekm «Aeponom-
nonesody, pH-wemp,
TDS-memp)

HepBOHa‘IaIIBHLIe IIOHATHS 00 OpraHU4Y€CKUX

bubmuorexa [JOK

39 BEIIECTBAX KaK O COSOUHEHUSX YIiIepona https://m.eds00.ru/00
B 4 yHIepon ae054e
Bo3ayxoo0MmeH B
yE o bu6mmoreka [IOK
. nouBax. Ocoku u
40 Kpemuwii u ero coequHeHus https://m.eds00.ru/00
XBOIIIN KaK HAKOIIN-
ae080a
TEIIM KpeEMHe3eMa
[TpakTrueckas padota Ne 5. Pemenue skcne- bu6mmoreka [IOK
41 PHUMEHTAIBHBIX 33a4 10 TeMe «BaxkHeiume https://m.eds00.ru/00
HEMeTaJlIbl ¥ UX COCIMHCHHUS ae0bf2
bubnuoreka IIOK
Kontponbnas padota Ne3 no teme «Bax- 1
42 . https://m.edso0.ru/00
HEHIINE HEMETAJIIBI M UX COEIMHEHUI
ae0el8
OO01as XxapakTepUCTUKa XUMUYECKHUX JIe-
bu6mmoreka [IOK
MEHTOB — METAJLIOB. MeTamindecKkas CBsI3b
43 . https://m.edso0.ru/00
Y MEeTaJUTMYecKas KpUcTajinyeckas peréer- 261036
ka. du3udeckue cBOMCTBA METAJLIIOB
. bu6mmorekxa [IOK
XUMHYECKHE CBOMCTBA METAIJIOB. DJIEKTPO-
44 oKy a erui METAITO https://m.edso0.ru/00
XUMHAYECKUN PN HANPSHKEHUI METAIUIOB
pAL Hatp ae1156
OO6mwme crmocoOb! MOTYyIEHUST METAJLIOB.
bubmuorexa [JOK
CnuaBel. BeruucieHust mo ypaBHEHUSAM XH-
45 N https://m.edso0.ru/00
MUYECKHX PEAKINH, €CITU OJINH U3 PeareHTOB 261156
COJICPKUT TIPUMECH
Koppo3sus ¢/x tex- Bubnmoreka IIOK
46 [TonsTHE O KOPPO3UM METAJIIOB pp A

https://m.edso0.ru/00
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https://m.edsoo.ru/00ae1156
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HUKHU: CII0OCOOBI

2el1278

3aIIUTEI
bubmuorexa [JOK
47 [IlemoyHbIC METAJLIBI https://m.edso00.ru/00
aeldb2
Kanuitabie yno06-
penus CIIK «Kom-
x03 «HuxHekynoe»,
bubmuorexa [JOK
X BIUSHUE Ha
48 Oxkcubl ¥ THAPOKCUIBI HATPUS U KU https://m.edso0.ru/00
POCT U pa3BUTHE
. ael4b2
pacrenuii. Pacuer
JI035I BHECEHHST
ynoopeHuii.
[lemouHO3eMeNbHBIC METAIIIbI — KaJIbIHHA 1 bubmmorexa LHOK
49 . https://m.edso0.ru/00
MarHum
aelbe8
bu6mmoreka [JOK
50 Baxxneinne coemMHEHNUS KaJIbIIH https://m.edso00.ru/00
aelbe8
51 O0001IeHrE U CUCTEMATH3AIMs SHAHUH
Bimmsguane xxecTko-
bubmuorexa [JOK
. . CTH BOJIBI HA POCT H
52 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHHS . https://m.edsoo.ru/00
pa3BHUTHE PacTCHUN
2e1886
(TDS-memp)
. TDS-
[Tpaktruyeckas padora Ne 6 o teme "XKeécrt- MeTp bubmorexa LHOK
53 KOCTb BOJBI U METOJIBI €€ ycTpaHeHHs" hitps://m.ed500.1/00
A A yerp aelae8
. Bbub6mmoreka [JOK
54 AnoMuHUH nosmotexa I

https://m.edso0.ru/00
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AmM@oTepHbIe CBONCTBA OKCHIA U TUIPOKCH-

aelc64
bubmuorexa [JOK

55 . https://m.edso00.ru/00
A aelcb4
bubmuorexa [JOK
56 Kenezo https://m.edso00.ru/00
ael1ds6
Hcnonp3oBanue bu6mmoreka [IOK
Oxcupl, TuIpoKcu bl U conu xenesa () u
57 JKEJIE3HOT 0 KYIIO- https://m.edso0.ru/00
xenesa (1)
poca B ¢/x ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue skcre- bubnuoreka [IOK
59 PUMEHTAIIBHBIX 33a4 110 TeMe «BaxkHeiume https://m.eds00.ru/00
MeETaJIbl ¥ UX COCIUHEHUS ae3de8
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
peaKIuii, €ciii OJIMH U3 PEareHTOB JIaH B U3- bu6nmoreka [JOK
60 OBITKE WJIU COACPKUT IPUMECH. https://m.eds00.ru/00
BrraucneHns MacCOBOM JOJTH BRIXO0J1a ael750
MPOJYKTa PeaKiuu
61 O0o0011eHEe U CHCTEMATHU3AIIUS 3HAHUI
62 KonrtponbHas pabora Ne4 o teme «Bax-
HEHIIINE METAIIBL U X COETUHEHUS
. 3amuTa caja, oropo-  bubmmoreka [JOK
BemecTBa 1 MaTepuansl B IOBCETHEBHON
63 T, TOJIA C TIOMOTIIBIO https://m.edso0.ru/00
’KM3HH YET0BEKA
XUMHYECKHUX ae3f50
OntuManLHOE BHE-
. bubmuorexa [JOK
XHUMHYECKOE 3arpsi3sHEHUE OKPYKaIomen CEHHE XHUMHUYECKHX
64 https://m.eds00.ru/00

CpeIbI

yIOOpeHHi B TIOY-
BY. 3arpsi3HEHUE

ae4270
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II04YBbI, KIIBCTC-
HUE» BOObI

p bubmuorexa [JOK
0JIb XUMHUH B PEIICHUH DKOJIOTHIECKUX
65 61e 1 https://m.edso0o.ru/00
npo0oiemM ae4270
[IpuroroBnenue
pacTBOpOB yI00-
pEHH, CPECTB
3aIUTHl PACTCHUHN
PesepBHEIi ypok. O000IICHHE U CUCTEMATH- C OmpeeNeHHOM bubnnorexa [IOK
66 saums sHARNI 1 MaCcCOBOIl J0MIeH https://m.eds00.ru/00
BemiecTBa (Kowm- ae0d0a
naexkm «Aeponom-
nonegooy, pH-wemp,
TDS-memp, xoanex-
yus yooopenuii)
. bu6mmoreka [JOK
PesepBubIiil ypok. O60011IeHIE U CHCTEMATH-
67 " HI:[ 3HaHHy§ H 1 https://m.eds00.ru/00
H adb33c
PezepBHblil ypok. O600111€HNE U CUCTEMATH- bubmorexa HOK
68 . 1 https://m.edso0.ru/00
3anus 3HaHUM. [I[poMexyTodHas aTTecTanus
ad9ch2
OBLLEE KOJIMYECTBO YACOB I1O IIPOTPAMME 68 23
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